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(57)Abstract: 

PURPOSE: To provide a suspension control device 
which can obtain an excellent grounding property in a 
bad road running condition and can improve the running 
up capacity on the whole distance. 
CONSTITUTION: A controller 22 and a suction and 
exhaust oil valve 8 to set a hydraulic pressure 
converting type damping force change-over valve 1 7 to 
connect its communicating part 1 7b to the third branch 
oil passage 12, when the detecting value of a pressure 
sensor 1 3 for cylinder corresponding to the wheels at 
the diagonal positions is made higher than a standard 
value j, are provided. When a vehicle runs on a bad road, 
and both detecting values of the pressure sensor 13 for 
cylinder corresponding to both diagonal wheels are more 
than the standard value, the controller 22 and the 
suction and exhaust oil valve 8 connect the 
communicating part 1 7b of the change-over valve 1 7 to 
the third branch oil passage 12. As a result, the flow of 
the oil is made easier, and the spring constants of all the 

first and the second springs 15 and 16 are reduced, the suspension characteristics to the 
concerned diagonal wheels are made in a softer condition, the unbalanced load burden to the 
concerned diagonal wheel is avoided so as to improve the grounding property, and an excellent 
running up capacity on the whole distance can be accomplished. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the suspension equipment which established the cylinder which is prepared between 
a car body and the axle corresponding to each wheel corresponding to each wheel, and 
generates a damping force, and the spring means Either [ at least ] the damping coefficient of 
said cylinder or the spring constant of said spring means is made adjustable. The load of the 
wheel which establishes a load detection means to detect the load concerning said each wheel, 
and is in one diagonal location The suspension control unit characterized by establishing the 
control means which controls either [ at least ] the damping coefficient of said cylinder, or the 
spring constant of said spring means to a small value when it becomes high more than 
predetermined from the load of the wheel in the diagonal location of another side. 
[Claim 2] The cylinder expanded and contracted by the feeding and discarding of the pressure oil 
which let feeding-and-discarding **** prepared between a car body and the axle side 
corresponding to each wheel corresponding to each wheel pass is infixed. In the suspension 
control unit which was open for free passage on the oil supply way to this cylinder, and 
connected two or more gas springs The change-over valve which switches the free passage 
condition over a cylinder is prepared into the oilway which connects said gas spring. The load of 
the wheel which establishes a load detection means to detect the load concerning said each 
wheel, and is in one diagonal location The suspension control unit characterized by establishing 
the change-over valve control means which sets the free passage condition of a change-over 
valve as an easy thing when it becomes high more than predetermined from the load of the 
wheel in the diagonal location of another side. 

[Claim 3] The suspension control unit according to claim 1 or 2 said whose load detection means 
is the pressure sensor which detects the internal pressure of a cylinder. 

[Claim 4] The suspension control unit according to claim 1 or 2 which is the car height sensor 
which said load detection means is established corresponding to each wheel, and detects the 
amount of telescopic motion of a cylinder. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the suspension control unit whose adjustment of 

the damping coefficient or spring constant used for a four-wheel car etc. is enabled. 

[0002] 

[Description of the Prior Art] The cylinder expanded and contracted by the feeding and 
discarding of the pressure oil which let feeding-and-discarding **** prepared between a car 
body and the axle side corresponding to each wheel as an example of the conventional 
suspension control unit corresponding to each wheel pass is infixed, a gas spring is connected to 
the oilway which connects this cylinder and said feeding-and-discarding and there are 

some which were constituted so that the spring constant of a gas spring might be switched 
according to the movement conditions (a roll, a dive, or SUKUOTTO) of a manual or a car. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, to plan a four-wheel car by use of the 
suspension control unit in which it may have a load with a diagonal wheel, other wheels may 
float, road-hugging may worsen, running-the-whole-distance nature may get worse, and an 
improvement of such fault is prepared in this four-wheel car when performing bad road transit 
like Oyama riding past is desired. However, it was not what does not perform processing to a 
road-hugging improvement, but can meet the above-mentioned request in the suspension 
control unit mentioned above. 

[0004] This invention was made in view of the above-mentioned situation, and aims at offering 
the suspension control unit which can obtain the road-hugging which was excellent at the time 
of bad road transit, and can improve running-the-whole-distance nature. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, invention of 
claim 1 In the suspension equipment which established the cylinder which is prepared between a 
car body and the axle corresponding to each wheel corresponding to each wheel, and generates 
a damping force, and the spring means Either [ at least ] the damping coefficient of said cylinder 
or the spring constant of said spring means is made adjustable. The load of the wheel which 
establishes a load detection means to detect the load concerning said each wheel, and is in one 
diagonal location When it becomes high more than predetermined from the load of the wheel in 
the diagonal location of another side, it is characterized by establishing the control means which 
controls either [ at least ] the damping coefficient of said cylinder, or the spring constant of said 
spring means to a small value. 

[0006] In order to attain the above-mentioned purpose, invention of claim 2 The cylinder 
expanded and contracted by the feeding and discarding of the pressure oil which let feeding- 
and-discarding **** prepared between a car body and the axle side corresponding to each wheel 
corresponding to each wheel pass is infixed. In the suspension control unit which was open for 
free passage on the oil supply way to this cylinder, and connected two or more gas springs The 
change-over valve which switches the free passage condition over a cylinder is prepared into 
the oilway which connects said gas spring. It is characterized by having established a load 
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detection means to detect tne load concerning said each wheel, and establishing the change- 
over valve control means which sets the free passage condition of a change-over valve as an 
easy thing, when the load of the wheel in one diagonal location becomes high more than 
predetermined from the load of the wheel in the diagonal location of another side. 



[Function] By the case where the configuration, then the wheel (wheel in the diagonal location of 
another side) which performs bad road transit like Oyama riding past comparatively at a low 
speed, and is in one flower or a diagonal location of claim 1 float etc. When the load of the wheel 
in one diagonal location increases, a control means controls either [ at least ] the damping 
coefficient of a cylinder, or the spring constant of a spring means to a small value, makes a 
suspension property a software condition, and raises the road-hugging to the road surface of a 



[0008] Moreover, by the case where the wheel (wheel in the diagonal location of another side) 
which performs the configuration, then bad road transit of claim 2, and is in one flower or a 
diagonal location floats etc. When the load of the wheel in one diagonal location increases, a 
change-over valve control means switches the free passage condition of the change-over valve 
corresponding to the diagonal wheel concerned to an easy thing. In connection with this, the 
spring constant of the whole gas spring will become small, a suspension property is made into a 
software condition, and the road-hugging to the road surface of a wheel is raised. 



[Example] Hereafter, the suspension control unit of the example of this invention is explained 
based on draw ing 1 thru/or drawing 6 . First, the 1 st example of this invention is explained based 
on drawing 1 thru/or drawing 3 . In drawing, between the car body (illustration abbreviation) and 
each wheel (illustration abbreviation) side, a total of four cylinders (in drawing, only one 
corresponding to one thing of four wheels is indicated.) 1 are infixed, it expands and contracts by 
performing the feeding and discarding of oil (fluid) to this cylinder 1, and a car height can be 
adjusted now. 

[0010] The pump 3 is connected to this cylinder 1 through the oilway 2. By the drive of a motor 
4, a pump 3 inhales and compresses the oil currently stored by the reservoir tank 5 through a 
suction filter 6, and it carries out the regurgitation to a cylinder 1 side as a pressure oil. Into the 
oilway 2 which connects a cylinder 1 with a pump 3, a check valve 7 and feedingrand-discarding 
**** 8 are formed at this order. 

[001 1] The 1st and 2nd branching oilway 9 and 10 is connected to the part which connects the 
check valve 7 and feeding-and-discarding **** 8 in an oilway 2. the other end of the 1st 
branching oilway 9 — the reservoir tank 5 — extending — **** — on the way — being alike — 
the electromagnetism which can be turned on and off (valve opening and clausilium) — the 
change-over type relief valve 1 1 is formed, this electromagnetism — the change-over type relief 
valve 1 1 is usually in an OFF (clausilium) condition, and oil is breathed out by the reservoir tank 
5 through the 1st branching oilway 9 by being turned on (valve opening). 
[0012] The 3rd branching oilway 12 is connected to the part which connects feeding-and- 
discarding **** 8 and the cylinder 1 in an oilway 2. Damping-force developmental mechanics 1 5a 
which becomes the 3rd branching oilway 12 from the pressure sensor 13 for cylinders (load 
detection means) which detects the load which detects the internal pressure of a cylinder 1 and 
is applied to a wheel by this, and an orifice and a disc valve, and 16a The 1st and 2nd gas spring 
15 and 16 which it had, respectively is connected to this order. The 1st and 2nd gas spring 15 
and 16 absorbs the force by the oil for the stroke, when a cylinder 1 expands and contracts, as a 
result it suppresses vibration of a car body. In the part between the 1 st [ in the 3rd branching 
oilway 12], and 2nd gas spring 1 5 and 1 6, it is orifice section 1 7a. Free passage section 1 7b The 
oil pressure change-over type damping-force change-over valve 1 7 which it had is formed. 
[0013] Partial 2a between a check valve 7 and the 2nd branching oilway 2 [ in / in the other end 
of the pilot line 18 where the end was connected to the oil pressure change-over type damping- 
force change-over valve 1 7 / an oilway 2 ] (It is hereafter called main oil pressure detecting- 
element 2a.) Connect and it sets to a normal state with the low oil pressure of this main oil 
pressure detecting-element 2a. The oil pressure change-over type damping-force change-over 



[0007] 



wheel. 



[0009] 
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valve 17 is orifice section 17a. If the oil pressure of main oil pressure detecting-element 2a 
becomes high while connecting with the 3rd branching oilway 1 2 and generating a damping force, 
it is free passage section 1 7b. It switches so that it may connect with the 3rd branching oilway 
12, and oil is poured easily. 

[0014] The main pressure sensor 19 is formed in said main oil pressure detecting-element 2a in 
an oilway 2, the pressure of the part concerned is detected and the main pressure signal A is 
outputted. The cylinder [ which was constituted as mentioned above ] 1 . pressure sensor 1 3 for 
cylinders, feeding-and-discarding **** 8, 1 st t and 2nd gas spring 1 5 and 1 6, and oil pressure 
change-over type damping-force change-over valve 1 7 grade are connected to the other end of 
the 2nd branching oilway 2 the same with being shown in drawing 1 corresponding to other three 
wheels. In addition, illustration is omitted about the device prepared in the other end of this 2nd 
branching oilway 2. 

[0015] Between a car body and each wheel, the car height sensor 20 which detects the amount 
of telescopic motion of a cylinder 1 is infixed, the amount of telescopic motion of a cylinder 1 
(namely, car height) is detected, and this is outputted as a car height signal. 21 are a speed 
sensor among drawing, a motor 4 and electromagnetism — it connects with the change-over 
type relief valve 11, feeding-and-discarding **** 8, the main pressure sensor 19, the pressure 
sensor 13 for cylinders, the car height sensor 20, and a speed sensor 21, and the controller 22 
which constitutes a change-over valve control means with said feeding-and-discarding **** 8 is 
formed. 

[0016] a controller 22 has and constitutes the main control circuit 23 which performs processing 
shown in d rawin g 3 , memory 24, the vehicle-speed judging circuit 25, the pressure judging circuit 
26, the change-over valve control circuit 27, and the software timer 28 — having — **** — a 
control period tm every — the function which repeats processing of step S2 of drawing 2 
thru/or step S5 mentioned later, and performs and mentions it later achieves. The reference 
value k used in order to compare with the reference value j used in order to compare with the 
reference value i used in order to compare with the detecting-signal value from a speed sensor 
21, and the detecting-signal value from the pressure sensor 13 for cylinders, and the counted 
value of the software timer 28 is stored in memory 24. 

[0017] When the wheel (wheel in the diagonal location of another side) in one flower or a diagonal 
location floats while the car ran the bad road, since most car weight of all joins the wheel in one 
diagonal location, the value of this reference value j has been set as the value (70 - 80%) with 
the pressure smaller than twice at the time of a halt, in addition — since, as for the value of a 
reference value j, the optimal value changes with the loading weight of a car — the time of a halt 
— or at the time of transit, the pressure of a cylinder may be detected and the pressure may 
usually determine a reference value j. 

[0018] The detecting-signal value from a speed sensor 21 judges whether it is under the 
reference value i, and the vehicle speed judging circuit 25 outputs a vehicle speed judging signal 
to the change-over valve control circuit 27. The pressure judging circuit 26 judges whether both 
the detecting-signal values from the pressure sensor 13 for cylinders corresponding to the wheel 
in a diagonal location have become beyond the reference value j, and outputs a pressure judging 
signal to the change-over valve control circuit 27. the change-over valve control circuit 27 — 
the vehicle speed judging signal from the vehicle speed judging circuit 25, and the pressure 
judging signal from the pressure judging circuit 26 — inputting — a main control circuit 23 — 
collaborating — a motor 4 and electromagnetism — the change-over type relief valve 1 1 and 
feeding-and-discarding **** 8 are controlled, the software timer 28 — control period tm every - 
-judgment processing of "software directions flag =1?" ( drawing 3 step S10) performed — YES 
** — whenever it judges, processing which adds 1 to counted value is performed. 
[0019] a main control circuit 23 — the main pressure sensor 19, the pressure sensor 13 for 
cylinders, the car height sensor 20, and a speed sensor 21 to a signal — inputting — memory 24, 
the vehicle speed judging circuit 25, the pressure judging circuit 26, the change-over valve 
control circuit 27 and the software timer 28, and signal transfer — carrying out — data 
processing — carrying out — the result of an operation — being based — a motor 4 and 
electromagnetism — the change-over type relief valve 1 1 and feeding-and-discarding **** 8 
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are operated, and suspension control is performed. These contents of control are explained 
based on drawing 2 and drawin g 3 . in addition, this suspension control unit — a normal state — 
a motor 4 and electromagnetism — both the change-over type relief valve 1 1 and feeding-and- 
discarding **** 8 are turned off. 

[0020] First, it initializes by turning on the electric power switch which is not illustrated (step 
S1), and is the control period tm. It judges whether it passed or not (step S2), and is the control 
period tm. Having passed is YES. It carries out and progresses to step S3, and if it judges with 
NO, step S2 will be judged again. 

[0021] It sets to step S3 and is this control period tm. Front control period tm Control (a motor 
4, electromagnetism actuation of the change-over type relief valve 1 1 and feedingr-and- 
discarding **** 8 grade, control) based on performed control lead is performed, and a car height 
judging subroutine, and a spring and a damping-force change-over subroutine are performed at 
continuing step S4 and step S5, respectively. In addition, the car height judging subroutine is set 
up so that it may work, when there is no car in a run state, or only while [ even if it is in a run 
state, ] the rate is running at the very late rate, and it usually performs the spring and damping- 
force change-over subroutine of step S5 following step S3 at the time of transit. 
[0022] Said spring and damping-force change-over subroutine are explained based on drawing 3 . 
At step S6, the spring and damping-force change-over based on detecting signals, such as the 
switch input and speed sensor 21 which are not illustrated, and a lateral acceleration sensor, are 
carried out. At continuing step S7, since the vehicle speed turns into a low speed on a bad road, 
it judges whether the vehicle speed is under the reference value i, and it is YES. When it 
progresses judging to step S8 and judges with NO, it is step S10. Processing is performed 
spontaneously. 

[0023] At step S8, the detection value of the pressure sensor 13 for cylinders of a right-hand 
side front wheel (FR) is beyond the reference value j, and it judges to coincidence whether the 
detection value of the pressure sensor 1 3 for cylinders of a left-hand side rear wheel (RL) is 
beyond the reference value j, or the detection value of the pressure sensor 1 3 for cylinders of a 
left-hand side front wheel (floor line) is beyond the reference value j, and the detection value of 
the pressure sensor 1 3 for cylinders of a right-hand side rear wheel (RR) is beyond the 
reference value j simultaneous. It is YES at step S8. When it will progress to step S9 if it judges, 
and a software directions flag is set and it judges with NO, it is step S10. It processes 
spontaneously. 

[0024] step S10 **** — a ****** [ that a software directions flag is 1 ] — judging — YES ** - 

- if it judges — step S1 1 progressing — the software timer 28 — 1 — adding — step S12 If it 
progresses and judges with NO, it will process by returning to a main routine. 

[0025] step S12 **** — a ****** [ that the software timer 28 exceeded the reference value k ] 

— judging — YES ** — if it judges — step S13 It progresses, and it progresses to step S14, 
the software timer 28 is cleared [ a software directions flag is cleared, ], and it processes by 
returning to a main routine after this. Step S12 When it judges with NO, it is step S15. It 
progresses, a spring and damping-force software directions (motor 4 electromagnetism ON, 
directions of the purport which turns off the change-overtype relief valve 11) are outputted, and 
it returns to a main routine. Step S15 The outputted spring and damping-force software 
directions are the following control period tm. It will perform in step S3. 

[0026] in addition — the case where data processing can also perform [ this suspension control 
unit ] hard directions now, and these directions accomplish it although not illustrated — the 
following control period tm step S3 — setting — a motor 4 — OFF and electromagnetism — he 
is trying to turn on the change-over type relief valve 1 1 

[0027] An operation of this suspension control unit is explained. Although it will have a load with 
a diagonal wheel when a four-wheel car performs bad road transit like Oyama riding past In this 
case, if the four-wheel car is equipped with this suspension control unit, the detection value of 
the pressure sensor 1 3 for cylinders of the front wheel on the right-hand side of [ above- 
mentioned ] step S8"(FR) will be beyond the reference value j, and to coincidence [ whether the 
detection value of the pressure sensor 13 for cylinders of a left-hand side rear wheel (RL) is 
beyond the reference value j, and ] or the detection value of the pressure sensor 1 3 for 
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cylinders of a left-hand side Tront wheel (floor line) — beyond the reference value j — it is — 
coincidence — and is the detection value of the pressure sensor 13 for cylinders of a right-hand 
side rear wheel (RR) beyond the reference value j? " — processing — setting — YES ** — it 
will judge. 

[0028] Then, on condition that what (step S12) a software directions flag is set (step S9) and the 
counted value of the software timer 28 is not over the reference value k, they are a damping 
force and spring software directions (ON of a motor 4). electromagnetism — the purport which 
turns off the change-over type relief valve 1 1 is directed — ******** — the following control 
period tm the electromagnetism corresponding to the diagonal wheel carried out to ON and 
beyond the reference value j in the motor 4 in step S3 — the change-over type relief valve 1 1 is 
turned off. 

[0029] The pressure of main oil pressure detectingrelement 2a becomes high. Then, the oil 
pressure change-overtype damping-force change-over valve 17 Free passage section 17b Will 
switch so that it may connect with the 3rd branching oilway 12, and oil will be poured easily. The 
1st, the 2nd gas spring 15, and the spring constant of the 16 whole become small, and the 
cylinder 1 corresponding to the diagonal wheel carried out to beyond the reference value j will 
present the property of a software condition. Two damping-force developmental mechanics 1 5a 
built in the 1st and 2nd gas spring 15 and 16 at coincidence, and 16a The whole damping 
coefficient becomes small and a damping-force property will also present a software condition. 
What only the diagonal wheel carried out to beyond the reference value j by this inclines, and 
shares a load can be suppressed, and road-hugging is made to a good thing. For this reason, it 
becomes the thing excellent in running-the-whole-distance nature! 

[0030] As an approach of judging whether the load of the wheel in one diagonal location having 
become high more than predetermined from the load of the wheel in the diagonal location of 
another side in the 1st example of the above Noting that it is larger than a reference value j f or a 
chisel is judged, and the pressure of the cylinder of the wheel in one diagonal location becomes 
high more than predetermined from the load of the wheel in the diagonal location of another side, 
in being large Although the load of the wheel in the diagonal location of one side and another 
side is not compared, the load of the wheel in the diagonal location of another side may be 
compared with while like the 2nd example which replaces with this and is shown in drawing 4 . 
Since this 2nd example replaces only step S8 of said 1 st example with, it explains only this part. 
[0031] When the vehicle speed is below the reference value i at step S7, it is step S81. It 
progresses, asks for the sum P1 of the cylinder pressure of the right-hand side front wheel (FR) 
and the left-hand side rear wheel (RL) which are a diagonal ring, and asks for the sum P2 of the 
cylinder pressure of the left-hand side front wheel (floor line) and the right-hand side rear wheel 
(RR) which are a diagonal ring further. Next, step S82 The difference of (FR), the sum P1 of 
cylinder pressure with (RL), and the diagonal ring (floor line) and the sum P2 of cylinder pressure 
with (RR) is searched for, if absolute value |P1-P2| of this difference is beyond the reference 
value n, it will be judged as under bad road transit, and a software directions flag will be set by 
step S9. although said reference value n is about 70 - 80% of value of total weight, since the 
optimal value changes with the loading weight of a car like the above-mentioned reference value 
j — the time of a halt — or at the time of transit, the pressure of a cylinder may be detected 
and the pressure may usually determine a reference value n. In the 2nd example of the above, 
even when the load of a car acts only on one flower, it can be judged as a bad road and it 
becomes possible to perform a more exact bad road judging. 

[0032] Although the case where road-hugging was made good based on the detection value of 
the pressure sensor 1 3 for cylinders corresponding to a diagonal wheel as the suspension control 
characteristic over a diagonal wheel is changed into a software condition was made into the 
example, the suspension control unit of the 3rd example which replaces with this and is shown in 
drawing 5 and drawing 6 may consist of the 1st and 2 above-mentioned examples. The 
suspension control unit of this 3rd example is step S80 replaced with step S8 which has the car 
height judging circuit 40 replaced with the pressure judging circuit 26 as compared with the 
suspension control unit of the 1 st example shown in drawin g 1 thru/or drawin g 3 , and is shown 
in ^awLng„2 . Having differ, other members and parts are the same as that of the suspension 
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i^^^thru/or drawing 3 , and the explanatior^^i 



control unit shown in drawin^i thru/or drawing 3 , and the explanation about that same member 
and a part is omitted. In addition, in the suspension control unit of this 3rd example, the 
reference value m which replaces with a reference value j and is replaced with this reference 
value j is stored in memory 24. 

[0033] The car height judging circuit 40 judges whether both the detecting-signal values from 
the car height sensor 20 corresponding to the wheel in a diagonal location have become beyond 
the reference value m, and outputs a car height judging signal to the change-over valve control 
circuit 27. 

[0034] step S80 **** — the detection value of the car height sensor 20 of the front wheel (floor 
line) of whether the detection value of the car height sensor 20 of a right-hand side front wheel 
(FR) is beyond the reference value m, and the detection value of the car height sensor 20 of a 
left-hand side rear wheel (RL) is beyond the reference value m at coincidence, and left-hand 
side — beyond the reference value m — it is — coincidence — and it judges whether the 
detection value of the car height sensor 20 of a right-hand side rear wheel (RR) is beyond the 
reference value m. Step S80 YES When it will progress to step S9 if it judges, and a software 
directions flag is set and it judges with NO, it is step S10. It processes spontaneously. 
[0035] An operation of the suspension control unit of this 3rd example is explained. Although it 
will have a load with a diagonal wheel when a four-wheel car performs bad road transit like 
Oyama riding past In this case, when the four-wheel car is equipped with this suspension control 
unit, it is the above-mentioned step S80. "the detection value of the car height sensor 20 of a 
right-hand side front wheel (FR) is beyond the reference value m, and to coincidence [ whether 
the detection value of the car height sensor 20 of a left-hand side rear wheel (RL) is beyond the 
reference value m, and ] or the detection value of the car height sensor 20 of a left-hand side 
front wheel (floor line) — beyond the reference value m — it is — coincidence — and is it 
whether the detection value of the car height sensor 20 of a right-hand side rear wheel (RR) is 
beyond the reference value m? " — processing — setting — YES ** — it will judge. 
[0036] Then, on condition that what (step S12) a software directions flag is set (step S9) and the 
counted value of the software timer 28 is not over the reference value k, they are a damping 
force and spring software directions (ON of a motor 4). electromagnetism — the purport which 
turns off the change-over type relief valve 1 1 is directed — ******** — the following control 
period tm the electromagnetism corresponding to the diagonal wheel carried out to ON and 
beyond the reference value j in the motor 4 in step S3 — the change-over type relief valve 1 1 is 
turned off. 

[0037] The pressure of main oil pressure detecting-element 2a becomes high. Then, the oil 
pressure change-over type damping-force change-over valve 1 7 Free passage section 1 7b Will 
switch so that it may connect with the 3rd branching oilway 12, and oil will be poured easily. The 
1st, the 2nd gas spring 15, and the spring constant of the 16 whole become small, and the 
cylinder 1 corresponding to the diagonal wheel carried out to beyond the reference value m will 
present the property of a software condition. Two damping-force developmental mechanics 1 5a 
built in the 1st and 2nd gas spring 15 and 16 at coincidence, and 16a The whole damping 
coefficient becomes small and a damping-force property will also present a software condition. 
What only the diagonal wheel carried out to beyond the reference value m by this inclines, and 
shares a load can be suppressed, and road-hugging is made to a good thing. For this reason, it 
becomes the thing excellent in running-the-whole-distance nature. 

[0038] In addition, although the case where the invention in this application was used in each 
above-mentioned example in the oil pressure suspension equipment which has a car height 
adjustment function was shown and the example which controls both a damping coefficient and a 
spring constant to a small value was shown This application prepares a damping-force 
adjustment type hydraulic draft gear and a coil spring between not only this but a car body, and 
an axle, and may be made to make only a damping coefficient a small value, and may be made to 
make only a spring constant a small value using the air suspension of a spring constant change- 
over type. 
[0039] 

[Effect of the Invention] This invention is the case where the wheel (wheel in the diagonal 
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location of another side) wnicn performs bad road transit comparatively like Oyama riding past at 
a low speed, and is in one flower or a diagonal location floats since it was the suspension control 
unit constituted as mentioned above etc. When the load of the wheel in one diagonal location 
increases, the running-the-whole-distance nature which the control means controlled either [ at 
least ] the damping coefficient of a cylinder or the spring constant of a spring means to the small 
value, and made the suspension property the software condition, and its road-hugging to the 
road surface of a wheel improved, and was excellent can be attained. 



[Translation done.] 
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